Solubilization and characterization of atrial muscarinic acetylcholine receptors in sucrose monolaurate.
Muscarinic acetylcholine receptors (mAChRs) can be solubilized from porcine atrial membranes in sucrose monolaurate (SM-1200) with retention of up to 80% of N-[3H]methylscopolamine ([3H]NMS) binding activity. The mAChRs solubilized by SM-1200 were relatively stable at 4 degrees C with an estimated half-life (tau 1/2) of the ligand binding activity of 19 days. Inactivation of the ligand binding activity is dependent on the incubation temperature, and tau 1/2 was estimated to be 5.7 h at 20 degrees C, 28 min at 30 degrees C, and less than 1 min at 45 degrees C. The activation energy of the receptor inactivation was estimated to be 199 kJ/mol. Ligand binding characteristics of SM-1200-solubilized mAChRs were similar to those of digitonin/cholate-solubilized receptors. Sucrose density gradient centrifugation revealed a single peak with an apparent sedimentation coefficient of 5.7 S. The solubilized atrial mAChRs were purified approximately 1000-fold by using affinity chromatography with aminobenztropine as the ligand. The purified mAChRs were reconstituted with GTP binding regulatory proteins (G(o)) in lipid vesicles, and the reconstituted vesicles showed guanine nucleotide-sensitive, high-affinity agonist binding and agonist-stimulated GTP gamma S binding in the presence of GDP. Thus, sucrose monolaurate is a new detergent in which mAChRs can be solubilized in stable form with high yield and purified up to 1000 times with retention of the binding activity with muscarinic ligands and G-proteins.